A prospective randomised controlled trial comparing rectal indomethacin with placebo was performed in children. Thirty children aged seven years and over undergoing open appendicectomy were given suppositories of either indomethacin 2 mglkg or placebo. Suppositories were given at the conclusion of surgery and again 12 and 24 hours later. All children were given morphine by a patient-controlled analgesia pump. After 36 hours, children given indomethacin had used 0.51 (SD 0.34) mglkg, and children given placebo 0.91 (SD 0.46) mglkg (P< 0.02). Pain scores measured with a visual analogue scale, sedation scores and the incidence of vomiting were similar in both groups. Children given indomethacin suppositories used 44% less morphine than children given placebo, and at the same time obtained similar postoperative analgesia.
suppositories were prepared by the hospital pharmacy, and were identical in appearance. Neither investigators, patients nor nursing staff were aware of which suppositories were being used. Suppositories were made in 25 mg and 100 mg doses. A nominal dose of 2 mg/kg was rounded to the nearest multiple of 25 mg with a maximum dose of 100 mg.
Most aspects of the anaesthetic technique were not standardised. However, all children were managed with a rapid sequence intravenous induction with suxamethonium to facilitate endotracheal intubation. Anaesthesia was maintained with nitrous oxide and a volatile agent and atracurium was used for muscle relaxation.
The amount of opioid (pethidine or morphine) given before or during surgery was recorded. If pethidine was used, the dose was converted to an equivalent dose of morphine by dividing by a factor of 10. Opioid drugs given more than 90 minutes before surgery were not included in analysis of data. Opioid drugs given during surgery or within 90 minutes of the start of surgery were added together and recorded as the intraoperative morphine dose.
Inflammation of the appendix was assessed by the surgeon as 1. normal or mildly inflamed, 2. badly inflamed or 3. perforated. Duration of surgery was measured from the time of skin incision to the finish of wound closure.
At the conclusion of surgery, the wound was infiltrated with 0.5 mllkg of bupivacaine 0.25070 and a trial suppository given. Neuromuscular blockade was then reversed with neostigmine and atropine and the child extubated after return of airway reflexes. A patient-controlled analgesia (PCA) infusion was commenced in the recovery room. The PCA pump was set to deliver a bolus of 0.02 mg/kg of morphine with a three-minute lockout and no background infusion. Intravenous fluids were continued until the child was taking oral fluids. Trial suppositories were given at 12 and 24 hours postoperatively. Each child thus received a total of 3 suppositories at 12 hour intervals.
Observations were made for the first 36 hours after surgery. Pain, level of sedation and frequency of vomiting were recorded at four-hourly intervals. A 10 cm visual analogue scale (VAS) slide ruler was used to assess the level of pain at rest. Level of sedation was recorded as 1. awake and alert, 2. awake and drowsy, 3. asleep and readily rousable, 4. asleep. A vomit was defined as the production of a measurable amount of gastric contents. Dry retches were not included. Morphine consumption was recorded from the PCA pump display every six hours.
Demographic data and drug doses were described as mean with standard deviation in parentheses. Patient characteristics were compared using the Student's twosample t-test. VAS scores and morphine consumption in the two groups were compared by Mann Whitney U tests. The number of episodes of vomiting, level of sedation and severity of appendicitis were compared by the Chi square and Fisher's exact tests. A P value of less than 0.05 was considered significant.
RESULTS
Two children were withdrawn from the study. One child refused the third dose of indomethacin. The PCA infusion was ceased in another child after 20 hours because of severe nausea, vomiting and pruritis. After these two exclusions, 13 patients remained in the indomethacin group and 15 in the placebo group. The groups were similar in respect to age, weight, gender, severity of appendicitis and duration of surgery ( Table  1 ). The average dose of indomethacin given was 2.01 (0.22) mg/kg (range 1.79-2.50mg/kg).
Age in years
Weight in kg Gender (M/F) Inflammation of appendix: Analgesia Pain scores at each time of measurement after surgery were similar in both groups (Figure 1 ), and the difference did not reach statistical significance at any time. 
Opioid Use
The average amount of morphine given during surgery to children in the indomethacin group was 0.11 (0.03) mg/kg, and 0.16 (0.10) mg/kg for those in the placebo group. The difference was not statistically significant.
The total amount of morphine used during the first 36 hours after surgery by children in the indomethacin group was 0.51 (0.34) mg/kg, compared to 0.91 (0.46) mg/kg in the placebo group (P<0.02). A difference in cumulative morphine consumption was present as early as six hours after surgery and was statistically significant from 24 hours onwards (Figure 2 ). C. SIMS ET AL.
Postoperative Symptomatology
Many children in both groups vomited one or more times after surgery. The child in the indomethacin group with severe vomiting requiring cessation of the PCA infusion after 20 hours was included when analysis of data for vomiting was performed. Many children were given metoclopramide during anaesthesia, the average dose being 0.18 mg/kg. More children in the placebo group were given metoclopramide and more children in the indomethacin group vomited after surgery. However, neither of these differences was statistically significant ( Table 2 ). There was no significant difference between the sedation scores of children in the two groups at any time of measurement. The number of occasions on which patients were assessed at each sedation score is shown in Table 3 .
TABLE 3
Postoperative sedation scores: Number of occasions on which children were assessed at each level of sedation (1 = Non-steroidal anti-inflammatory drugs improve postoperative analgesia in adults and reduce opioid requirements by about a third. J An opioid-sparing effect has been demonstrated in children given intravenous indomethacin,2 diclofenac 4 and ketorolac. 5 At our hospital, indomethacin suppositories had been used after appendicectomy on the assumption that the opioid-sparing effect seen in adults would also occur in children. We undertook a double-blind controlled study to examine this assumption.
The morphine dose self-administered over the first 36 hours after surgery was significantly lower in the indomethacin group. Children in the indomethacin group used 44% less morphine after surgery compared with the placebo group. A difference between the two groups was present as early as six hours after surgery and reached significance after 24 hours. Morphine consumption decreased after 24 hours in the indomethacin group but remained higher in the placebo group.
Vomiting was common in children in both groups, with about 1 in 3 children vomiting one or more times after surgery. Unfortunately, the use of metoclopramide was not standardised, and makes comparison of the two groups difficult. While not being statistically significant, the vomiting rate was higher in children in the indomethacin group compared with the placebo group. However, metoclopramide was given less commonly during surgery in the indomethacin group.
Pain scores measured using a VAS slide ruler were lower at most times after surgery in the indomethacin group. However, the difference did not reach statistical significance at any time. The number of children in each group was small, and a larger study would be necessary to reveal a significant difference. Nevertheless, pain control in this study was at least equivalent in both groups, despite a significantly lower morphine consumption in the indomethacin group. This significant reduction in morphine consumption did not appear to reduce morphine-related sideeffects in the indomethacin group. We were unable to demonstrate any reduction in vomiting or sedation, but larger sample numbers and a standard anaesthetic technique may have allowed us to detect a reduction in side-effects. This warrants further investigation.
Although only one child refused to have a suppository after surgery, many children did not like being given the suppositories. This may have been partly because many children also received metronidazole suppositories prescribed by the surgeon. Nevertheless, possible discomfort and embarrassment from the use of suppositories after surgery needs to be taken into account before their use.
In conclusion, we have shown that rectal indomethacin 2 mg/kg given at twelve-hourly intervals for the first 36 hours after appendicectomy reduces the amount of morphine needed to control postoperative pain in children.
